I n the past, many forms of gambling in Canada were considered illegal under the Canadian Criminal Code. In 1892, the Criminal Code banned gambling, with the exception of horse racing, and later the exemption of gambling at fair midways. 1 In 1969, legalized gambling expanded due to an amendment to the Criminal Code authorizing provincial and federal run lotteries and licensed charitable gambling. 1 However, the most notable growth of the gambling industry in Canada has been in the past 2 decades. In 1985, another amendment to the Criminal Code gave each province exclusive control over gambling and the authority to distribute electronic gaming machine gambling within provinces. 1, 2 The amendments to the Canadian Criminal Code have changed the gambling landscape in Canada through decriminalization of gambling, greater provincial authority over gambling, the expansion of gambling products and technology, and vested interest groups driving gambling growth. 3 In 1989, Manitoba was the first province to open a government casino. 4 In 1990, New Brunswick became the first province to introduce VLTs into the community. 4 VLT is a commonly used term for electronic gambling machines available in the community. Electronic gambling machines in casinos are either called slot machines or VLTs. For simplicity, the term VLT is used in our research and includes slots machines.
By 2005, all provinces had permanent casinos, with the exception of Newfoundland and Labrador, Prince Edward Island, and New Brunswick, and all provinces had VLTs within the community, with the exception of Ontario and British Columbia. 5 To date, gambling continues to be controlled and regulated at the provincial level. The availability of gambling varies by province, with some provinces being quite similar. This rapid expansion of gambling in Canada has been identified as an important public health concern. 2,6,7 Problem gambling refers to gambling behaviour that has a negative impact on the gambler, other people in his or her social network, or the community. 8 Historically, gambling was thought of as a predominately male activity occurring in underground illegal venues. However, recent research indicates that women are now just as likely to gamble as men. 9 The expansion of gambling will have an impact on gambling behaviour among men and women, but it may be especially important among women. Evidence indicates that women tend to participate in legal rather than illegal forms of gambling, suggesting that the greater availability of legal gambling increases the likeliness of women to gamble. 10 Although slot machines are not a new technology, VLTs are a newly available form of gambling and is often reported as a preferred type of gambling among women. [11] [12] [13] [14] Women with gambling problems have also been increasingly found among help-seeking samples, [15] [16] [17] a population that had been almost exclusively male. At an Ontario Addictions Centre, almost 50% of gambling clients from 1999 to 2001 were women. 16 Data from the Addictions Foundation of Manitoba indicated that the percent of women being seen for gambling problems was 37.1% from 1996 to 2001 and 49.2% from 2004 to 2005. 17 These changes in women's gambling activity and the presence of women gamblers in help-seeking populations indicate that, relative to the past, gambling and gambling problems among women have increased. Consequently, there has been a recognized and encouraged need in the literature to study women and problem gambling. 6, 10, 18, 19 However, to date, research has not been conducted on the association between gambling activities and problem gambling among women at a national level in Canada.
Evidence-based research is necessary to inform healthy gambling policy. Our study is the first to use a population health framework to identify what types of gambling activities are associated with increased odds of problem gambling among Canadian women. Evans and Stoddart's 20 population health framework indicates genetic endowment, social environment, and physical environment function together have an impact on individual behaviour or biological response. This framework was used to identify important social and psychosocial factors from the social environment to be adjusted in the current research. Unfortunately, it was not possible to include genetic and physical environment variables because of inadequate or unavailable measures in the data. It was hypothesized that frequent play of the 13 types of gambling assessed would be associated with significantly increased odds of problem gambling relative to nonproblem gambling among women after adjusting for important demographic and social covariates.
Method

Sample
Data from the CCHS 1.2 master file were used in the current research. Data were collected in 2002, using a random, multistage stratified cluster design to select private-dwelling Canadian residents aged 15 years and older from 10 provinces. 21 CCHS 1.2 data were representative of the general population of Canada at the provincial level. 22 The total sample size of the CCHS 1.2 was 36 984, with a response rate of 77%. 22 Women participants aged 15 years and older who had endorsed gambling in the past 12 months (n = 10 056) were selected for the current analysis. Ethical approval for the current research was obtained from the Health Research Ethics Board at the University of Manitoba.
Measures
Gambling Activities
The frequencies of the following 13 gambling activities in the past 12 months were assessed, including: instant win, scratch tickets, or daily lotteries; lottery tickets; bingo; cards or board games for money; VLTs outside a casino; coin slots or VLTs inside a casino; casino games other than VLTs; internet gambling; horse racing; sport lotteries; stock market; games of skill (for example, golf and pool); and, other gambling (for example, dog racing). Frequency of playing instant win tickets, lottery tickets, and bingo were analyzed using 6 categories: never; 1 to 5 times per year; 6 to 11 times per year; 1 to 3 times per month; once a week; and several times per week to daily. Cards or board games, VLTs outside of a casino, and VLTs inside a casino were collapsed into 5 categories including: never; 1 to 5 times per year; 6 to 11 times per year; 1 to 3 times per month; and weekly or more. Casino games other than VLTs were collapsed into 3 categories: never; 1 to 11 times per year; and once a month or more. Finally, owing to low frequency of play among women, Internet gambling, horse racing, sport lotteries, stock market betting, games of skill, and other gambling were all dichotomized (yes or no). The provinces of British Columbia and Ontario do not permit VLTs outside of casinos. Accordingly, these respondents reported the lowest levels of playing VLTs outside of casinos, compared with the remaining provinces that allow VLTs outside of casinos. As respondents from British Columbia and Ontario did report gambling on VLTs outside of casinos in the past 12 months, they were not excluded from any models. Likewise, respondents from all 10 Canadian provinces were included in all analyses.
Problem Gambling
The valid and reliable CPGI was used to assess past 12-month problem gambling. The CPGI is a well-developed tool that was created specifically for assessing problem gambling in the general population and has been subject to extensive psychometric testing. 8, 23 The CPGI uses the following 9 items to assess level of gambling problems: wagered larger amounts to get the same feeling of excitement, tried to win back losses, borrowed money or sold something to get money for gambling, felt you might have a problem with gambling, gambling caused health problems including stress and anxiety, been criticized for your betting or told that you have a problem, gambling has caused financial problems, felt guilty about gambling, and bet more than you could afford to lose. The 9 items were used to compute CPGI scores that measures problem gambling. The conventional method of comparing nonproblem and low-risk gamblers (scores of 0 to 2) to problem gamblers (defined as moderate-or severe-risk gamblers with scores of 3 or more) was used in the current research. 5,24-28 Women who did not participate in gambling activities in the past 12 months were excluded from the analyses.
Covariates
Using a population health framework, demographic and social variables that were significantly associated with problem gambling among women in Canada (results available upon request) were used as control variables.
Age was measured in 7 categories including: 15 to 19 years, 20 to 29 years, 30 to 39 years, 40 to 49 years, 50 to 59 years, 60 to 69 years, and 70 years or older. Annual household income was measured in Canadian dollars: $14 999 or less, $15 000 to $29 999, $30 000 to $49 999, $50 000 to $79 999, and $80 000 or more. Highest educational attainment was measured in 5 categories: less than high school; high school graduate; some post secondary; trade, college, university diploma or certificate; and university degree. Marital status was measured in 6 categories: married, common law, widowed, separated, divorced, and never married.
The Medical Outcome Study measured social support, including emotional or informational support, tangible support, positive social interaction, and affection. 29, 30 The respondent reported the amount of life stress in their lives from the following categories: not at all stressful, not very stressful, a bit stressful, quite a bit stressful, and extremely stressful.
A factor analysis using principal components analysis with varimax rotation determined that the 8 negative coping items loaded on one factor and could be used to compute a negative coping index variable. The negative coping items included the following coping strategies: avoiding being with other people; sleeping more than usual; eating more or less than usual; smoking more cigarettes than usual; drinking alcohol; using drugs or medications; blaming oneself; and, wishing the problem would go away. These 8 items were added together to compute a negative coping index variable with higher scores indicating greater negative coping strategies.
Statistical Analysis
Logistic regression models were used to analyze the relation between 13 types of gambling activities and problem gambling. Each type of gambling was assessed in separate logistic regression models after adjusting for covariates as identified using a population health approach. All assumptions of logistic regression were verified. Statistical weights were applied in all analyses. In addition, to adjust for the complex sampling design of the CCHS 1.2, bootstrapping was used to produce standard errors and 95% confidence intervals. 31
Results
The prevalence of problem gambling among women in the sample was 1.4% (n = 320). The odds ratios for the relation between gambling activity and problem gambling among women in Canada are presented in Table 1 . With the exception of internet gambling and games of skill, all types of gambling were associated with increased odds of problem gambling relative to nonproblem gambling among women after adjusting for covariates. The highest odds of problem gambling were associated with gambling on VLTs outside a casino (OR 2.37 to 53.73; P < 0.01), VLTs inside a casino (OR 2.84 to 36.19; P < 0.001), and other casino games (OR 4.01 to 24.15; P < 0.001). More specifically, compared with women never gambling on VLTs outside a casino, gambling on VLTs outside a casino weekly or more was associated with extremely increased odds of problem gambling (AOR 53.73, 95% CI 24.85 to 116.16, P < 0.001). Similarly, compared with women never playing VLTs inside a casino, the probability of problem gambling was also very high for women playing VLTs inside a casino weekly or more (AOR 36.19, 95% CI 15.55 to 84.22, P < 0.001). Additionally, compared with women never playing other casinos games, the probability of problem gambling was high for women playing other casino games monthly or more (AOR 24.15, 95% CI 8.95 to 65.18, P < 0.001). The general trend noted in the results was that the probability of problem gambling increased with greater frequency of gambling measured using an ordinal scale.
Discussion
The current research does contribute to our understanding of problem gambling among women from a population health perspective. All 13 types of gambling assessed were associated with increased odds of problem gambling, with the exception of Internet gambling and gambling on games of skill, which largely supports the research hypothesis. The size of the odds ratios highlighted which types of gambling were more likely to be associated with problem gambling among women. More specifically, gambling on VLTs outside of casinos was associated with the largest odds of problem gambling, followed by gambling on VLTs inside casinos and other casino games. Interestingly, gambling on VLTs outside and inside casinos as little as 1 to 5 times per year was associated with increased odds of problem gambling among women. However, greater frequency of gambling on VLTs outside and inside casinos generally corresponded with a higher probability of problem gambling.
These findings are consistent with past research that found that VLTs had the strongest association with gambling problems. 32 VLTs are considered to have high addictive potential 33 and have been referred to as the crack cocaine of gambling. 34 Possible reasons for the unique addictive nature of VLTs include: quick continuous play, believing in strategies for winning, the mistaken belief that VLTs can be manipulated, the inability to understand that longer play means larger loses, the misunderstanding of the odds of winning, and the ability to dissociate during play. 35 Internet gambling was not associated with increased odds of problem gambling among women. Internet gambling is considered a new form of gambling that is difficult to regulate 36 and still appears to be rare. [37] [38] [39] Likewise, only 1.2% of nonproblem gamblers and 1.4% of problem gamblers in the current research reported gambling on the Internet in the past 12 months. Even though Internet gambling may be accessed from home, it may still be less available for women who do not have a computer, Internet, or a credit card. Also, Internet gambling may be more difficult to hide, which can be a concern for some gamblers. However, it is important to note that Internet use continues to rise, which indicates that Internet gambling should be monitored for changing trends over time. It is possible that the frequency of Internet gambling and the relation between Internet gambling and problem gambling among women may have changed since the collection of these data in 2002. Gambling on games of skill was also not associated with problem gambling among women. This may be because gambling on games of skill may not be a preferred type of gambling among women. 9
Research and Policy Implications
A summary of the recommendations based on the current results that could inform healthy gambling policy and potentially reduce problem gambling are presented in Table 2 . First, the high odds of problem gambling associated with VLT gambling suggests that reducing the availability and accessibility of VLT gambling would be the most appropriate area of scrutiny for regulators aiming to reduce problem gambling. The following recommendations to potentially reach this goal could be considered: removal of VLTs outside of casinos (for example, community bars, restaurants, lounges, and legions) in all provinces, reducing the number of VLTs available in casinos and implementing lower provincial caps on the number of VLTs allowed in casinos and provinces, and limiting the hours of operation of VLTs (for example, midday or evening until midnight) regardless of the hours of operation of the establishment.
From a public health perspective, VLTs have been likened to an environmental toxin that is associated with disease. 40 Reluctance to remove or reduce the concentration of VLTs in the community or in casinos is likely due to the large revenue generated from VLTs. In fact, the largest amount of profit generated from gambling comes from VLTs. 41, 42 However, a public health perspective recognizes the health, social, and economic costs and benefits of gambling for people, families, and communities, and strives to find the optimal balance that maximizes the benefits while minimizing the costs. 6, 43 This is difficult because within Canadian provinces, governmentowned Crown corporations manage legal gambling operations, which means provincial governments are responsible both for contrasting roles of maximizing profits and for protecting and promoting public health. 44, 45 Second, owing to the large odds of problem gambling associated with casino games other than VLTs, the following changes to casino operations could be considered: hours of casino operation be reduced to decrease availability of gambling, casinos be relocated away from highly populated urban and rural areas or in low socioeconomic status neighborhoods and further construction of new casinos in these Reducing the hours of casino operation and restricting locations of casinos will make gambling less available and accessible. In addition, prohibiting casino promotions and advertising would eliminate a prominent environmental factor that increases visibility of gambling, can trigger gambling behaviour, and manipulates the perception of gambling as harmless and exciting and a way to improve a person's lifestyle. Prior research has indicated that women find casino advertising and promotions influential. 16, 46 As well, 60% of women from a convenience sample from Ontario who were concerned with their gambling behaviour strongly supported less commercial promotion of casinos as a harm reduction strategy. 47 Third, based on the findings from our research, the following recommendations for primary and secondary interventions can be suggested: creating awareness and educational campaigns specifically addressing problem gambling among women, creating and evaluating gambling prevention programs to help women self-manage their gambling behaviours and reduce gambling problems, and conducting research on the effectiveness of altering VLT features.
Awareness and educational campaigns could provide information on the relation between types of gambling activities and problem gambling among women. Increased awareness of problem gambling among women may lead to earlier detection of problem gambling behaviour. Creating prevention programs specifically tailored to women who are problem gamblers, reducing frequency of VLT gambling, and building VLTs that decrease play time and wagers may help to control gambling behaviours and, in turn, reduce prevalence of problem gambling. However, it is important that all prevention efforts are evaluated for proven effectiveness. Limitations of the current research should be considered when interpreting the findings. First, the data are cross-sectional in nature, which indicates that inferences about causation cannot be made. Second, it was not possible to control for genetic and physical environment variables, such as gambling problems of biological family members, concentration of VLTs or presence of a casino within a 10 mile radius of home, and awareness of gambling marketing campaigns because of inadequate or unavailable measures in the data. Third, it should be noted that the data were collected in 2002. However, these data are the most contemporary gambling data currently available at the national level in Canada. Finally, our study identified problem gamblers using the CPGI. These findings may not be directly comparable with studies using other gambling screens.
Conclusions
Our research is the first comprehensive, nationally representative investigation of the association between gambling activities and problem gambling among women. The key findings indicate that VLT and casino gambling have the highest odds associated with problem gambling. Problem gambling among women is an important public health concern. It is hoped that these results will be used as evidencebased research to inform healthy public policies on gambling.
Disclaimer Statistics Canada collected and provided the data for academic purposes, but the analyses are the sole responsibility of the authors. The opinions expressed do not represent the views of Statistics Canada.
Résumé : La relation entre les types et la fréquence des activités de jeu et le jeu pathologique chez les femmes au Canada
Objectif : Le Canada a connu une croissance à grande échelle de l'industrie du jeu dans les années 1990. Les données cliniques indiquent que des proportions substantielles des personnes qui cherchent de l'aide pour des problèmes de jeu sont des femmes. Un modèle de santé de la population a été utilisé pour comprendre la relation entre les types et la fréquence des activités de jeu et le jeu pathologique chez les femmes au Canada.
Méthode : Les données utilisées pour l'analyse étaient tirées de l'Enquête sur la santé dans les collectivités canadiennes : Santé mentale et bien-être, nationalement représentative (ESCC 1.2; n = 10 056, femmes de 15 ans et plus, données recueillies en 2002).
Résultats : Les types de jeu associés aux probabilités les plus élevées de jeu pathologique chez les femmes au Canada étaient les terminaux de loterie vidéo (TLV) hors casino (RC 2,37 à 53,73; P < 0.01), les TLV dans un casino (RC 2,84 à 36,19; P < 0.001), et d'autres jeux de casino (RC 4,01 à 24,15; P < 0.001).
Conclusions :
Ces observations approfondissent notre compréhension du jeu pathologique chez les femmes au Canada et confirment que le jeu pathologique chez les femmes est un problème important de santé publique. Le jeu fréquent sur les TLV en dehors et à l'intérieur des casinos ainsi que d'autres jeux de casino sont associés aux probabilités les plus élevées de jeu pathologique, ce qui met en relief un domaine du jeu au Canada qui doit être réévalué, si l'on veut prévenir ou réduire le jeu pathologique. La recherche fondée sur des données probantes est nécessaire pour éclairer les politiques de santé publique sur le jeu au pays. Les résultats de la recherche actuelle ont d'importantes implications pour la recherche et les politiques.
